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Abstract

The third revolution of sequencing, represented by the emergence of long-read technologies, enables
the exploration of fundamental research questions from a new perspective [1]. In response to the
growing demand for high-quality long-read sequencing data, we have established a dedicated

sequencing platform called IGDRion at the IGDR institute in Rennes (https://igdr.univ-

rennes.fr/igdrion). Our core facility is equipped with several long-read sequencing devices (2 MinlON,

1 Mk1C, a 1 GridlON and 1 P2-solo) from Oxford Nanopore Technologies (ONT) and aims to provide
wet-lab and dry-lab expertise (Fig. 1.A).

In addition to instrumentation, the IGDRion platform utilizes established and newly developed
bioinformatic programs for handling and analyzing long-read sequencing data. To adhere to FAIR
principles, we employ the Nextflow-based nanoseq workflow [2] for handling Nanopore DNA/RNA
sequencing data. Nanoseq is used to perform primary analyses (e.g. basecalling, demultiplexing,
quality checking, alignment, ..) and specific tasks (variant calling, transcript discovery, RNA
guantification). In combination with nanoseq, we have also developed several bioinformatic tools
which are version-controlled and freely available via a dedicated GitHub repository

(https://github.com/igdrion).
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In this presentation, we will demonstrate the capabilities of our long-read sequencing core facility in
improving genome annotation, focusing on both coding (mRNAs) and long non-coding RNAs (IncRNAs).
To achieve this, we have developed ANNEXA, an all-in-one Nextflow pipeline tailored for the analysis
of LR-RNAseq sequences from ONT (Fig. 1.B), by incorporating the programs bambu [3] and FEELnc [4]
for transcriptome discovery and IncRNAs annotation, respectively. ANNEXA facilitates the
reconstruction and quantification of both known and novel genes and isoforms, while providing an
extended annotation distinguishing between novel mRNA and IncRNA genes. All known and novel
gene/transcript models are further characterized through structural and quantitative features (length,

number of spliced transcripts, normalized expression levels...), available as graphical outputs
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Fig. 1: A. Sequencing instruments on the IGDRIon long-read sequencing facility (IGDR) B. Metro Map

of the ANNEXA pipeline dedicated to the annotation of IncRNAs using long-read RNA sequencing from
ONT (https://github.com/IGDRion/ANNEXA)
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Given the importance of assembling full-length transcripts, we have also incorporated a deep-learning
method to classify and potentially filter Transcripts Start Sites (TSSs) of novel transcripts annotated by
ANNEXA. Briefly, the strategy employs Encoders with self-attention mechanisms (e.g. Transformers)
to classify the validity of TSS genomic sequences based on a training with species-specific reference

TSS annotations.

To illustrate the utility of our programs in comparative oncology studies, we sequenced 2 human and
7 canine cancer cell lines from mucosal melanomas and histiocytic sarcomas using ONT direct cDNA
sequencing, resulting in ~60 M reads (mean=6.5M reads/sample). Applying ANNEXA to these species-
specific read sets, we successfully reconstructed and quantified 972 and 916 new human and canine

genes, respectively, all predicted to be full-length i.e from their TSSs to the polyadenylation sites.

In conclusion, the IGDRion platform is a comprehensive research infrastructure integrating wet-lab
and dry-lab capabilities, supported by advanced bioinformatics pipelines, to leverage the potential of

long-read sequencing in advancing transcriptomic research.
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